SECOND PARTIALS TEST - ANSWERS

For each of the functions below, find the critical points and the determinant of the second
partials matrix, and classify each critical point as resulting in a local maximum, local
minimum, saddle point, or inconclusive. Furthermore, for each critical point (a,b),

specify the coordinates (a,b, f (a,b)).

1L z=f(xy)=x*+y?

z, =2X
z,=2y
2x=0 =0 . .
= = critical point =(0,0)
2y=0 y=0
D [> vaz‘Z 0‘:
Zp Z,| [0 2
D(0,0)=4>0

=(0,0,0) is a local minimum point
zXX(O,O)=2>O} (0.0.0) P

2. z=f(xy)=x"-y?

Z, =2X
z,=-2y
2x=0 =0 . .
= = critical point =(0,0)
2y=0 y=0
XX ny 2 0

D = = = —4

Zy 2, [0 -2

D(0,0)=-4<0=(0,0,0) is a saddle point



7= f(x,y):—(x2+y2)

z, =—2X
z,=-2y
-2x=0 =0 " .
= = critical point =(0,0)

-2y=0 =0

Zxx ny -2 0
D= = =4

Z, Z,| |0 -2
D(0,0)=4>0

=(0,0,0) is a local maximum point
zxx(0,0)=—2<0} (0.0,0) P

z=f(xy)=x"-6x+y’ -9y

z, =3x*—6=3(x*-2)
z,=3y*-9=3(y*-3)

3(x2—2):O:>x:J_r\/§
3(y*-3)=0 y=+3
= critical point :(—ﬁ—ﬁ)(ﬁ\@)(—ﬁ\@)(ﬁ—\@)

z

Zyy Xy

Zyx Zyy

6x O
0 6y

D=

‘: 36xy

D(~v/2,—/3) =366 >0

— (—2,-+/3,~16.0492) is a local maximum point
2, (—/2,-\3) =62 < 0} ( )

D(v2,/3) =366 >0

= ﬁ,[,z—16.0492 is a local minimum point
zxxwi,ﬁ):wiw} ( )

D(—\/E,\/g) =366 <0= (—x/i\/_z —4.7355) is a saddle point

D(2,—/3)=-36/6 <0= (\/E,—\/é, ~ 4.7355) is a saddle point



z=f(x,y)=x"-12xy—-y*

z, =3x* —12y = 3(x* - 4y)
z, =—4y® —12x=—4(y® +3x)
3(x* —4y)=0 :>X2_4y:0:>X=_—y3:>X2=y—6:>y—6—4y=0
—4(3x+Yy*)=0 3x+y*=0 3 9 9
= y® —36y=0= y(y*-36)=0=y=0o0ry=36""

3/5
= critical point =(0,0),(—3Z ,36V5]

6x  —12
12 —12y?

z z

XX Xy

D=

=-72xy* —144
Zyx Zyy

D(0,0) =-144 <0=(0,0,0) is a saddle point

3/5
D[— 363 ,36]/5J ~720>0

s =~(-2.9,2.0,29.3) is a local maximum point
2. 36
3

,36]/5] ~-17.1716 <0



